Dynamic vascular factors in the genesis of myocardial ischemia.
While fixed atherosclerotic and thrombotic lesions have long been known to cause myocardial ischemia and cardiac pain, the various transient or dynamic events that may also cause ischemia and pain have become better understood in the past 15 years. These can be classified into two broad categories: those that cause a dynamic reduction in the caliber of the coronary arteries and those that reduce the coronary vasodilatory reserve capacity. In the first group are myocardial compression or "bridging" of an artery; coronary vasoconstriction due to frank spasm or generalized arterial hypertonus, particularly at the site of atherosclerotic lesions; reduced arterial distending pressure and platelet aggregation which may transiently occlude a diseased arterial segment. The causes of inadequate coronary vascular reserve flow capacity can be either anatomic or functional. Among the former, the increased muscle mass to blood vessel ratio occurring in myocardial hypertrophy is most important. The functional causes of limited coronary vascular reserve include diastolic transmural compression and coronary "steal," both of hemodynamic origin. In addition, arteriolar "unresponsiveness" or dysregulation caused by smoking, drugs or other unknown conditions may adversely affect coronary vascular reserve. Hence, myocardial ischemia may result from conditions that limit potential for increase in flow or from conditions that reduce flow from a preexisting level. These conditions, which are transient and dynamic in nature, may modify the threshold for ischemia, particularly in patients with fixed coronary obstructive disease.